Detection of cytosine methylation in RNA using bisulfite sequencing.
Post-transcriptional RNA modifications are a characteristic feature of noncoding RNAs and have been described for ribosomal RNAs (rRNAs), transfer RNAs (tRNAs), and various other small RNAs. However, the biological function of most of these modifications remains uncharacterized. Cytosine-5 methylation (5mC) has been detected in abundant and long-lived RNA molecules such as rRNAs and tRNAs, but, because of technical limitations, the occurrence of base-methylated cytosines in other RNAs is not known. To facilitate the detection of RNA methylation, we have established a method for analyzing base-methylated cytosines in RNA using bisulfite sequencing. Treatment of RNA with bisulfite causes the chemical deamination of nonmethylated cytosines to uracil, while methylated cytosines remain unaffected. cDNA synthesis followed by polymerase chain reaction (PCR) amplification and DNA sequencing allows investigators to reproducibly and quantitatively distinguish unmethylated cytosines (as thymines) from methylated cytosines in tRNAs and rRNAs. Using high-throughput sequencing approaches, this protocol should enable the characterization of 5mC methylation patterns in any RNA molecule, including low abundance RNAs.